Started in 2006 as a specialized workshop in the field of text mining applied to biomedical informatics, DTMBIO (ACM international workshop on Data and Text Mining in Biomedical Informatics) has been held annually in conjunction with one of the largest data management conferences, CIKM, bringing together researchers working on computer science and bioinformatics area including text mining and genomic data analysis. The purpose of DTMBIO is to foster discussions regarding the state-of-the-art applications of data and text mining on biomedical research problems. DTMBIO 2019 will help scientists navigate emerging trends and opportunities in the evolving area of informatics related techniques and problems in the context of biomedical research.
INTRODUCTION
As biomedical "big-data" are rapidly growing in quantity and quality, computational techniques to handle, store and analyze such information to acquire more valuable knowledge is now essential for relevant researchers. Along with the traditional medical records including electronic medical records (EMR), clinical test results and environmental records, high-throughput observations upon biological entities such as genes, transcripts, proteins and metabolites are coupled with individual phenotype information to infer elements that are associated with a specific phenomenon of our interest. This also requires an exploration of previously reported knowledge that exists in a form of canonical database and literature, to build a hypothesis and confirm the consistency. Accordingly, it is doubtless that application of cutting-edge techniques in data and text mining is a key for efficient biomedical knowledge generation in this "big-data" era.
DTMBIO 2019 holds two major fields, as in the past workshops: (1) method development and improvement for data and text mining in bioinformatics that forms a basis for more efficient and accurate analyses, and (2) novel biomedical discoveries from high-throughput data based upon data and text mining techniques. We regard the balanced combination between pure computer science and biology as the primary factor for being successful in holding a creative and innovative workshop for both groups.
The call for papers attracted many submissions from all over the world. The selection process was highly competitive. Each paper went through a rigorous double-blinded peer review by at least 2 or 3 members of the Program Committee. Based on the referee reports, the papers were ranked according to their original contribution, and the program committee accepted 6 full papers (which will be invited to a supplement issue of BMC Bioinformatics) and 3 short posters. All submitted studies cover a variety of topics, including novel information extraction techniques, ontologies, and application to large biomedical data. In addition, the program includes a keynote speech by Cheng Li from Peking University. We hope that these proceedings will serve as a valuable reference for researchers and developers who are interested in applying Text Mining to Medical Informatics.
PAPER SUMMARY
The accepted full papers present research pertinent to various data and text mining techniques in the biomedical domain. Song et al will present Deep User Identification Model with Multiple Biometrics [1] . Lee et al developed Literature mining for contextspecific molecular relations using multimodal representations (COMMODAR) [2] . Yu et al analyzed 2-D chemical structure image-based in silico model to predict agonist activity for androgen receptor [3] . Xie et al presented a study which titled Literature based discovery of alternative TCM medicine for adverse reactions to depression drugs [4] . As an application of text mining technology, Kim et al suggested a new method [5] . Park et al suggested biological knowledges using large scale RNS-seq data [6] . In addition with those accepted papers, 4 short studies will presented as a lightening speech as an afternoon track [7] [8] [9] .
CONCLUSION
This workshop continues the line of DTMBIO workshops organized in conjunction with CIKM in 2006, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018 and 2019. We invite researchers and practitioners from a variety of backgrounds such as computer science, information system, information science, bioinformatics, medical informatics, and medical sciences. The main objective of the workshop will be to strengthen the cooperation within the growing community in medical data and text mining research, allowing lively exchange of ideas and foster new collaborations.
